Genistein and daidzein affect in vitro steroidogenesis but not gene expression of steroidogenic enzymes in adrenals of pigs.
Phytoestrogens (PEs), including genistein and daidzein, are plant-derived substances that mimic or antagonize estrogen action in animals. The majority of studies investigated the effects of PEs on reproduction in humans and laboratory animals. The mechanisms of phytoestrogen action on reproductive processes in domesticated animals, including pigs, are garnering increasing attention. However, very few in vivo and in vitro studies investigating the effects of PEs on adrenal glands have been carried out on models other than humans and rats. The aim of the present study was to determine whether the effects of genistein and daidzein on adrenal in vitro steroidogenesis are accompanied by changes in expression of genes encoding key steroidogenic enzymes in porcine adrenocortical cells. The following genes were analyzed: cholesterol side-chain cleavage enzyme (P450scc, CYP11A1 gene), 3β-hydroxysteroid dehydrogenase (3β-HSD, HSD3B1 gene), 17α-hydroxylase/C17-20 lyase (P450c17, CYP17A1 gene) and 21-hydroxylase (P450c21, CYP21A2 gene). Porcine adrenocortical cells collected from both luteal- and follicular-phase gilts were exposed for eight hours to genistein (10 μM), or daidzein (10 μM), in the absence or presence of ACTH (5 nM). Genistein and daidzein inhibited basal and ACTH-stimulated secretion of cortisol and corticosterone and stimulated secretion of androstenedione. PEs did not affect the expression of CYP11A1, HSD3B1, CYP17A1 and CYP21A2 in the adrenocortical cells of luteal- and follicular-phase gilts. It can be concluded that the influence of PEs on steroid secretion in porcine adrenal glands is not mediated by changes in the expression of genes encoding major steroidogenic enzymes. More studies are needed to elucidate the intracellular mechanisms leading to the PE-induced changes in adrenal steroidogenesis in pigs.